Differential susceptibility of C57BL/6 and DBA/2 mice to ovalbumin-induced pulmonary eosinophilia regulated by Th1/Th2-type cytokines.
To test the effect of genotype on immune response, C57BL/6 and DBA/2 mice were sensitized with aluminum hydroxide gel (alum)-precipitated ovalbumin (OVA) and challenged with aerosolized OVA. The serum immunoglobulin (Ig) E and IgG1 levels in C57BL/6 mice were higher than those in DBA/2 mice. In contrast, IgG2a levels in C57BL/6 mice were lower than that in DBA/2 mice. C57BL/6 mice were also much more susceptible than DBA/2 mice to OVA-induced pulmonary eosinophilia. Furthermore, patterns of cytokine generation in lung tissue were different between C57BL/6 and DBA/2 mice after OVA challenge. Th2-type cytokine interleukin (IL-) 4 and IL-5 generation in C57BL/6 mice was higher than that in DBA/2 mice, while Thl-type cytokine interferon-gamma (IFN-gamma) generation in C57BL/6 mice was lower than that in DBA/2 mice. Similar patterns of IL-4 and IL-5, and IFN-gamma production in splenocytes from both strains after OVA stimulation in vitro were also observed. The participation of IL-4 and IL-5, and IFN-gamma in the regulation of eosinophil infiltration into the lung was confirmed by injection of anti-IL-5, -IL-4 and -IFN-gamma monoclonal antibodies. These results indicate that C57BL/6 mice preferentially induce IL-4 and IL-5-mediated Th2-type response, while DBA/2 mice induce IFN-gamma-mediated Thl-type response. Thus, the genotype of laboratory strains partially determines whether Th1- or Th2-type immune responses are elicited.